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mm*] mmm 

[»#3|1'3 (Ti a , Al b , Cr c ) (C^Nj) frbteZmHtfcmV 

0. 02^a^0. 30, 
0. 55^b^0. 7'65, 
0. 06^c, 
a + b + c = 1 , 

0. 5^d^l (a, b, ctt-etl-etlT i, Al, C r (Dm^itZi* U 

0. 02^a^0. 175, 
0. 7 6 5^b, 
4 (b-0. 75) ^ c , 
a + b + c = 1 , ■ 

o. 5 g d ^ l t*« i i: 1 6«Ii^«*ftm 

a 

1) ®, (2 0 0) ffifeitf (2 2 0) ©©Ef^f^S&^tl^m (111) 

, i (2 o o) £«fctf i (220) tniit, m^H^ris^ (1) £<fc 

rjp/*fett^s (2) ^ (3) zm&*2>m&mi~3<n^~fftfrizmm<z>w 

I (2 2 0) ^1 (111) - (1 ) 

1 (220)^1 (200) - (2) 
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I (2 0 0) / I (111) ^0. 1 -(3) 

£^t&*^Mtf> (ill) ®©©M©m#f£rs#3 7. o~3 8. o° (Dmm 
ftiz&v, (ill) ®(Dtg*f^©^#iPi^ i° &>T'v$>z>m#mi ~4 

Cff^6] ¥vJ]-xm2tf2 8 5 0g±^oMMI^8 4 0°C 

o 

[ft &m s ] » 1 ~ 7 (Dv^•rtl^^cfa«©^^m©K•®{i* feiw 

MWC, 4AI, 5A^ 6AE A 1 £J:tfS i ^Jft^S^^^tlS^ 

m&m 1 0 ] 1-9 <D^?nwzmM<z>q]mj:Amig.M&me>m 

m$w.&LTMi3izftmte^h¥mzmfi?zmjjmzM}&v. zwrnjimzz 

[n#«i 2] mnm^Mmzmut^ji-fr^m^r-^mmzML 
T-5ov — 30 ovttstMi 1 izmm^m^m^&mcDm^ 
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[»#ai4] fiRJKl^CDSlS^CD^ffiSfctt^ffiSrO. 5 P a & Jt 7 P 
a JETFfc 1 1~1 3©v%t*n^^fa«©«BffXKffl««AK©»3a* 

[*#«15] Ti, AlfcitfCr^'J, loMW9 5%« 

[IM16] (Ti x , Aly, Cr z ) *^^-y>yhT'feoT, 
0. 02^x^0. 30, 
0. 5 5 ^ y ^ 0 . 7 6 5, 
0. 06^z, 
x + y + z = 1 

(x, y, z ti^tl-TtlT i , Al, Cr©M^t. J^TimD) , 

0.02^x^0.175, 

0. 7 6 5 ^ y, 

4 (y-0. 75) ^z, 

x + y + z = imfMi 5tz&Mi<Dmn&mj&i&m.*~<>f*j h„ 

[fMl 7] t&3B*-4*y htfJC^-rs^a^^^S^gO. 3m 
[f#ai8] m^WJI^O. 3I1%«TT', 0. 0 5 

3ft%«TT'feSfMl 5-1 8©vx-fti^lciB«©«e^J9;^ffl4r-y 
[0 0 0 1] 
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[0 0 0 2] 

htfettMix^^SMiits^ixi© 

WJgf&ffifclRLLSiirSrfc&BtttC, TiN^TiCN, TiAlN^CM 
[0 0 0 3] 

#ic TitAi outeSfcAiK (j^t, t i a i n tm-t) mn&mm 

[0 0 0 4] 

satHT i a i ngtmit* a i %Wiija"?z>z.}nz&vTm<z>igmtf±M-\s. mm 
nn&tffa±?zz£tfmbnT^z>&. 2 6 4 4.7 i o^tcn tia 

1N& (Al x , Ti H ) Nfc^bfc^ODA l©JB«Jtx««0. 7J£U:T% 
Z n SSCD«IA 1 NA««fffibTV>S3i:^3tlt^S. £ £ H^ffi^C & Ta 
14 (x) #0. 7 5$:SiSi^tl fcltftKtfA 1 N{Cj£i«L/T<-5j^^ 

fH-fj rii^ta^^tiTVN^o mzmnm^ms^^ AiMfttisi® 

Wtt#a*3*u AliM^O. 6 Srfi^fe#afi*^««^iSTLT^*^ Zlti 
liA 1 ffi^jtx^O. 6~0. 7CD^TZ n SS©A 1 N*mrfflL*&«>, Al© 

mmitmtant^izz n sia i N©tfm^WLT, iM^rts^iis 

^tlt^S. J5(C|H#fFlctt, W»-ffcttK:-3V>T, A 1 ffi&Jfc x # 0 . 5 6J£* 

±t?IMsBM&»«# 8 oouuii^y, f&fax^TOi{c#v^fl:TOM^ 
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[0 0 0 5] 

BP-5T i A 1 NRTIt, A 1 Z^M^S Ti&g 5 lC=fcl&##& 

[0 0 0 6] 

[0 0 0 7] 

tc <fc „ 

[0 0 0 8] 

*mwiz&zwmj:fkm&M&mti l *. (Ti a , M b , cr c ) (c H N d 

0. 02^a^0. 30, 
0. 5 5 ^ b ^ 0 . 765, 
0. 06^c, 
a + b + c = 1 , 
0. 5 ^ d ^ 1 

(a, b, ctt-fcti-eftT i , Al, C r (DM^it^m U d ttlSKOM^Jfc&a* 
t) , 

0. 0 2 ^ a ^ 0 . 175, 
0. 7 6 5gb, 
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4 (b-0. 75) ^c, 
a + b + c = 1 , 

0. 5£d£lT*&Sdi:£ll&£U ±gBd<B«#l LV^ 
[0 0 0 9] 

®(iiD®. (200) ®£<ktf (220) momifxm&m^n^ni X 

111), I (2 0 0) fei^I (2 2 0) iitSilg, Z.nh(Dmti^m^ ( 
1) ^J:0f/*fe«^; (2) 5$ (3) fcSIJa^SfeCDtf.fc'vs 
[0 0 10] 

I (220) £1(111) - ( 1 ) 

I (220) £1 (200) ••• (2) 

I (2 0 0)/I (111) ^0. 1 - (3) 

m%.zti2>m&Mmm<o ( 1 1 1 ) \ w<nmmm<Dm$fftmifi3 1. o~38. o 
° ©«H«ic&y, r-d (iii) ®<aiatfiMu&¥ffi«i#i 0 j^TSridjafst) 

©T'&U, tl*y#-X?g3#2 8 5 0g±^oiftiMf^8 4 OTCJSUlT?*- 
[0011] 

[0 0 12] 

mt®M& »JfcS3¥j&*e>38#l3*i£4>&< H^, 4AE 5AE 6AI 
, A 1 £ <fctf S i J: *J 3&Sffif*^S^StlS^*< ia©^M$:-^^^MJS 
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[0013] 

I^tsMMt57-^^t>^i/-f^ y>fm (A I P&) \Z1B^X, 

r-^mmzMLx- 5 0 v — 3 0 ovitsr 

) it 3 0 0°CJ^_t-e 8 0 O'CUTCDmmftil'tZZ-iltfMt. L<, f£§|B#©,5/S 
#X(D;8\!±i;£:{i:£ffi & 0. 5 P aj^_t7 P a^TttSZl LV^ 
[0 0 14] 

ft, ##g0£lCfctt£±fEMJ&#X£tt, 7 
x^£7£/x Ntfx^vnv z~.fr h Z3b£>i*:X fcmtf * £ v^ e> £ £ i: t-£„ 

[0 0 15] 

feS I i: t STOIMffi ^ - ^f>y h=bi^ b*Piz&& 

[0 0 16] 

iufH#->^y Mi. fO^I^^ (Ti x , Al y , Cr z ) fr»b&U, 
0. 0 2 ^ x ^ 0 . 3 0, 
0. 55^y^0. 7 6 5, 
0. 0 6 ^ z, 
x + y + z = 1 

(x, y, z Ittfr^frT i , Al, Cr©I^b^^t) , 
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0.0 2^x^0.17 5, 
0. 7 6 5 gy, 
4 (y-0. 75) ^z, 
x + y + z = 1 
[0 0 17] 

h 0. 3S£*%JS*TT% 0. 

[0 0 18] 

[3g&J!tf>|td£©7£ffiU 

^Iffilt. -eit, ^(D^mH ITT i A 1 NjgHC*g LTm$zzmtbt~UM 

, t i a i mcc r zmutzz. £iz£^zm<Dmmi3£z$Mmit&tf\%±i<. 

[0019] 

(Ti a , Al b , Cr c ) (Cj.jNj) ^^^Slt'feot, 

0. 0 2 ^ a ^ 0 30, 0. 5 5 ^ b ^ 0 . 765, 0. 0 6 ^ c , 
a + b + c = l, 0. 5£d£l 

0. 0 2 ^ a ^ 0 . 175, 0. 7 6 5 ^ b, 4 (b-0. 75) ^ c, 
a + b + c = 1 , 0. 5 ^ d ^ 1 
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<D%&T*2bZ>&. ZLOmiZfemtpftT i, Al, Cr, C £ «fc t>*N <DMf& ZMfe 
[0 0 2 0] 

T i A 1 Nit%i&m&m<Dl& 'fiT***;, Slft*ISi3!©T iNOTi CDi^^f h (C 
A 1 *^gl U t Ao fe^SMS©t^bttfe S . £&#5iM<Z>A INiiil 

}$L&#£>T i A 1 NtpCDA l<Dltm$:~m&tHfT i A 1 Nl©fI^l«)S3 . • 

ffitfeSiii^e), Jfvffin-^ ^y^^oT^iiSli^Koz n SSA inl 

[0 0 2 1] 

i:i5^TiNii, ^^MT^O^^§5<DA l N£:l£^ffc;tfj£v^ 

«>, t i {ca i zmtoisTmikmzf&m-tM. TiN©^icAiN^§[^ii 

**lT, f Sf ff^Mfiffit^StiMffiT i A 1 N§:^$tSr il^t 
%Z>(DV2bZ>o LfrLMi&Lt=.£olZ, TiAlN^ ( A1 x » T i i- x ) 
^Lt=.m^<DA 1 (Dm&itxtfO. 6 — 0. 7 T i N(CJ:£3I£& 

^W§l<«!oTtI©Zn SSA 1 N tfffim-?Zo 
[0 0 2 2] 

HZ.Z-£CrN<Dfe^mm*. T i N <k ^ItC^iliA 1 NlCi£v^#) 
, TiAl N©T i S:-g[5C r iCg^t" £ r £ T^i^StS A 1 N<DStm*:£V 

^&ie&£;i£#-e£*u£, TiAi Nii u^^£i-£3£#-«rfg-e&£ 

[0 0 2 3] 

AlN^ii^CrNit TOft^T i N£ U^ftTV^£#>, WSHt 
'ffiP^tf^&T^*), T i (Dm&Zm* UTA 1 £C r b 

[0 0 2 4] 

J£*T. *&W<D (Ti a , Al b , Cr c ) (C H N d ) &J8l&«lJ&t- S^Mtg 
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fTi, A 1 ;J3J:tfC r ©jgC^Jfca, b £ c LfcSfilCo V%TfNffllC 

[0 0 2 5] 

ifAl |:oV\T(t tSfiafie*Sfl5iCfeW*&lR ; T i A 1 N (0. 5 6^A 

1^0. 7 5) i:ra^±©«ft«J:tJfW^KttS:#sfe«), -£©JgWfc.b©T 
US$:0. 5 5£-f£ 0 ^Cr&iitSrtt, ±i£©*iU, Ml*©£l&$| 

CKJDSi^S&^&^S&iC^ffS-erSJCtt, C r ©M^it c ©TPS* 0. 0 
6 fctS^S#3&5. fc£U Alffll^itb^O. 7 6 5 ZMZ-Zm&lZte. 
C r ©M^-ifc c & TSBfSB ft £: & S J; 5 ic ~T £ . 
[0 0 2 6] 

HP*>, Hltt, (Ti, Al, Cr) N&lCfcttS&Jll/*#T i, Alfeitf 
CrOi^H&^lfcti©Tf*S^ r©E[l (CfcttS c =4 (b-0. 7 5) 
©^>f><fc »J£flI, HP*>, c<4 (b-Q. 7 5) iC^5^, Cr5:»lt% 
JRcf»©A 1 N©MII«t^te«R»©Z n SM©ffl^lS<«:Sr i:^e>, H©i&g 
tf^mzfeT-tZ* iot, AlOlfjtb^O. 7 6 5 £j@;L£^-£-&C, fafH 
TiAIN (0. 56^A1^0. 75) £ H«*_L©«£ & »S (C Cr© 
#J-^$:c^4 (b-0. 7 5) ht5i&S^5. 
[0 0 2 7] 

f&iBTiAlN (0. 5 6^A1^0. 7 5) H I^J£U: ©?&££# 5 
iCtt, Ti©I?Jta$:0. 0 2 J£U:i; S&Sgtf&So ^©Slfi^bT, _L5$ 
©ftK C r $r^SDf SiiltMillA 1 N©JW£flf«>S 
C r N&T i Ncfc »J =b$tg©{£v^^T*&3©-e, Ti^Cr T'«|&-r & £ -£© 
#«&©ffiT#JH:&3*l5. t£oT-^a_t©i&g£^£fC&, feS»Ti 
^tfWfeSrt, ^fc^»CrN (4. 14A) fe*tfS*#3tS! 
A 1 N (4. 12A) ^fM^^TiN (4. 2 4 A) £MA$ 3 IC <fc 

[0 0 2 8] 

T i ©M^-it^f^ fc, WK-ffctt^WKT IAIN (0. 56^A 
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1^0. 7 5) J: U&3?£ T i ©M^ifc a £ 0 . 30J^T£ir 

So 

[0 0 2 9] 

ft, Ti®I?MO. 2 0*ii:n*i:t% WSHbtt#3Ucfa±u Ti 

A 1 N (O . 5 6 =SA l=gO. 7 5 ) Rtf^ttfcMte&ftOMHil 8 5 0 TC J: 

0. 0 2 g a < 0 . 2 0, 0. 5 5^b^0. 7 6 5, 0. 0 61c 
a + b + c = 1 

0. 0 2 £ a < 0 . 20, 0. 7 6 5 ^ b , 4 ( b - 0 . 75) 
a + b + o = ltt5it^ilV^ 
[0 0 3 0] 

Al©I^J:tb&0. 6J^J:{Ci-Si:^t;{C, A 1 <Dm^it±fSi^m<D 

m &*& # m &&&mm*.m n & z mm k -t s z. t. t% w iMttt e » t* & < 

, TiAIN (0. 56^AlgO. 75) SfeMI&^fT i. 04 

[0 0 3 1] 

t£oT, J: U£f £ bv> a, b £ <fctf c ©fgH&, 

0. 0 2^a<0. 20, 0. 6 0^b^0. 7 09, 
a + b + c = 1 , 

0. 0 2 ^ a < 0 . 20, 0. 7 0 9 ^ b , 
11/6X (b-O. 66) gc, 
a + b + c = 1 T*&£„ 
[0 0 3 2] 
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&%3${tLM<1Z&o ^ot, (Ti a , Al b , Cr c ) (C H N d ) tCfe^S 
d©ft#0. SfiUifcaSJ^tcTS. |5fSBd©Htt, 3I£ 0<ttA ltCr© 

^«-»in*(b + c) fciwe&oT, o. 7M±n^zz ntfi&& L<> *y 

[0 0 3 3] 
[0 0 3 4] 

sgfcmfc&avrfcr-*©^, (hue (200s, (220®, 
(3ii)i, (222)®, (4 0 0) ffi^tr-^gassr-en-rn, ib (1 

11), IB (200), IB (220), IB (311), IB (222), 
IB (4 0.0) ZnSlil^tlf-^©^, (10 0)®, (10 

2) su (lio) ®<z>tr-^gaars:-en-?n, ih(ioo), ih (102 

), 1 h (1 1 0) £bfcl§-j§r&C, tsh^: (4) ofgtfo. 8&>±H&&£?& 

[0 0 3 5] 

itrffHZ n SM«3S©t:-^3aflrtt, XJ»«fgiBJCTC u©Ka|g$:MK ( 
10 0) ®& 2 0 = 3 2° ~ 3 3 0 (102) ffite 26=48° ~50° 

*fe (1 1 0) ®«2 0 = 5 7° -58° tt&£3i*l<5 
Slt«o r^, ZnSlfflOiAlN^iMS^ Ti^Cr« 
UTV^£#), S^MStlSZ n SIA 1 N© tT- ^fifllti, JCPDS^-K® 
Z n SIA 1 Nfflt-^ffifta^ff tl5. 
[0 0 3 6] 
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[0 0 3 7] 

mmz&v zmffim&m-tf. i (220)^1 (111) ^itf/ttiii (2 

20) SI (2 0 0) Sr^fcLTVASriub^* bv>„ ZL*i«, gm^M©^ 
iC^mbfeST^^ (lll)I^ (2 0 0) M^m^ffiJcMbT^ftcfBf^ 

[0 0 3 8] 

itc (200 si: (1 1 1) m<D®%fm&mit 1 (200/1 (111 

» 
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) #0. ljjui-e&'Bcifcjwaiuv^ i (200/1 (in) », mm*% 

. i 5mm<D&mteT*mtir2>i)K xmBxit. i (200/1 (111 
) #0. i&>±zm&tzm&i^ &m<Dmm®.tf&t&£.tezz.}izM>mvt=. 

S*lt«3fiM©iSSfll3iT?tt. «*W(C^Mtc^ (Ti, Al, Cr) ifi&mtitz. 

itmmtm^i^ &m5tmm±. mmm*m±> ^t=.itmmm^m±(D^m^ 
i:^^#^E^±-r, (111) itit «»sns-?^^«7c3gra±, mmm^m± 

*fLT (2 0 0) ffi-ett, B&LT^SjBC^ tt&M7G«£SlR& 
Sv^i^JS7ClHi:|g3R©j|fl*-^*>^:-e, (200) Bfticfctf S^M^i^Mi 

*l&„ ftot, ®W©gcj£tt<Z>i*W (2 0 0) (111) ®{C#LT$>-g> 

i±&r£#T*£££#;*.iD*l£ 0 fats I (2 0 0) / I (111) <Z>fit&. 
L<&0. 2J£A_tT*&£„ 
[0 0 3 9] 

(111) w<Dm%tM<Dm$rftmiz. gtm<D&&mfc &mmii<DWim. $Lt=. 

&a«tf>«^ic J: o XWtit b^5=bfflT?ft»J, *^^®«3tt^Klco V^T C u (D 

7. 0° -38. o° <Dmm\HX'^tL.' &m^(DT iM^mm^^tmmmn 
111) mv>m%xftm.&fcftmz.i&2>. wt> a 1 n ©fssest 

i*«E<Z>#K, TiN<Z)&^£Ifc (4. 2 4 A) ^ttMOAlN©^ 
^» (4. 1 2 A) r N<Dft*fem (4. 1 4 A) LT*£ fciC 

[0 0 4 0] 

^«3tM© (ill) ©fc^^Mr^te* Tia^y^©^ (5) left 

ALtMtsciii^ts. m. (5) tp© (1 1 1) m<Dffim®.mz. m 
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&^iiM©TiN, A 1 N, fc<fctfC r N©«igte^)£8t (4. 2 4 A, 4. 1 
2A£J:t>*4. 14 A) £ &&Z.tlb<DMf&}tfr*>. f&^m (low of mixture) 
&Mv*T#fcT3H5£ (6) ICT^^^^^^T^^o 
[0 0 4 1 ] 

2XgrW(A)Xs i n (Htff^^e /2)=gffiX«|0^ (A) - (5) 
[t«t^Xlffl$fi:Cu®Kai 1. 5 4 0 5 6 A] 
(111) ®HSEJBt(A)= [2.4492XT i *(at%) +2.379X A 1* (at%) 

+ 2.394XCri (at%) ] / l 0 0 -(6 

) 

cuss, «.7c3R*tt&«7cSi©#-i? i o o %mm 

#»l»©«Jt£fll; (Ti 0il Al U2 Cr 0il8 )NM&I«^ 
«*±Kl^iaLfe*^, ±SH5£ (5) «fc »J*tf)fcia«f^»i3 7. 6° T*&Z>tf 
, ^ff^^§/S*©^itC<J: 'J 3 7. 2° -37. 7° ©«HftT3tffcfS 
o i©*»W©««fi[K©»^ ^**©^«RT?^IKtcjEE»JS*^MUTV>i 

mm^m z±m^ (6) ^^^tissrasEiii] e-2e©x 

|&IH#rifc»c;*3tt& (111) ffi©IS#f#l£#«!HttJll [JtgBsS; (6) iiJWc 

^^©®r^i2Egt£_tfa^ (5) iz^x^x^^r^mmnm^ *vz>i&ftmw 

[0 0 4 2] 

W, Cu©Koi(!RS:fflV\fce - 2 ea?JC«fcSX*Ria#ftCT#«)e>-n* (111 
) ®©®#r^te, ^JRtt>©^»7c3R©jfi«*^±ia^: (5) feitf^ (6) £ 

m^rm-m^n^mmcommnmizML. ±o. 3° ©irafttc&sziiitfiia: 

[0 0 4 3] 

*fe ( 1 1 1) mnm^mo^Wfe im.n, fwhm (fuii width 

Half Maximum), SP*>, mffiffim*&m<Z>¥frZ*°tBft<Dmffi 
^©ipSfc^lT] tt, &&©*gS-9->f X, ^^©^-^^^©UHlCfco 
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K±tr jstf -^liibT^-rifria (Ti 0il Ai 0i72 cr 018 ) 
m©^, ^m^#{c«fc»j o. 3° ~o. 8° <D®m\H-emtistc a 

[0 0 4 4] 

t9ffilS*fctt2JfJK-b<Z)*»WT?MS-rS (Ti, Cr, Al) (CN) 
[0 0 4 5] 

j:*x»ia#ftcfew-5S*&*3ts:^*rtr-^©e>^, (ude (200) 

®. (2 2 0) ®, (3 11)®. (2 2 2)®, (4 0 0) ffifiOtf-^iS?: 
-etl-^tU IB (111). IB (200). IB (220). IB (311) 
. IB (222). IB (4 00) £ U Zn SM«^£5t-rfc°-*<Z)e> 13. ( 
10 0)®, (10 2)®. (110) ffi(Dlf-^SHtlfll, IH (10 
0), IH (102), IH(llO) iUfcl^C, ±miR (4) ©ffi^O. 
8 l?A_t£.t&& J: 5 fc*g||#3t0> ££&V^%|0fc-tS o §SiIiT° & o TtSfB 

lilbt, lAtf T i N, TiAIN, T i VA 1 N, TiCN, TiAlCN 
, TiNbAlCN, T i C*©ftR^lf & 
[0 0 4 6] 

«!^m©^®{j(!|*fcttM®<RItC, 4AE 5AE 6 A&, A 1 £<fctf S i £ 

±«JS$tlT^§t;©-e&oT : bc}:<. frffH4 Af£, 5AE 6Al©Mtl 
T. Cr. Ti, Nb ft, LtttT i - A 1 ^*m^2>Z.£tf 
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J:y%<6v*«fc&#;fr (HS S, SKH51, SKD^) H f &9&K.mM 

CrN, TIN, T i A 1 Nf ®M &£m*Cr, Ti, Ti-Alfffl^ 

[0 0 4 7] 

-fcffi (i) ^WOSffSWfcb, ^offilJCM^SM^ (ii) 

(iii) 4AJ£, 5Ai, 6AE A 1 33 <fct>*S i J: V 
*ftUT*»9!©««^JIgt't«ti^lCtt, HffiMO. 0 0 5 — 2^10(7)16 

[0 0 4 8] 

MIC A 1 ©Mib*^< TtigI«l^llIfi<flc^iMI:±fti:tS* 

[0 0 4 9] 

ai, cr) (cn) 8.ma>&.mizmmr'2b2><Dte4om<Dz.tL. *ti&>H><D&m 
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[0 0 5 0] 

r-*-f y>? (a ip) mmiz&^Tte, j: ? izmmtf 

[0 0 5 1 ] 
[0 0 5 2] 

r©A I Pmm&. MUtSl^P 1 1 £J:t>*/«#x£#y&t-3#X& 
[0 0 5 3] , 

v^trai^ i o g (#?>o j^j:, #a^<i±3 o Gjeuifc^racDtfa^. 

ft, ^BlC^^fi^-r^i:^ IS^®©&i^#fatC#LT0 o 3 0° 

[0 0 5 4] 
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[0 0 5 5] 

SI5{C^t£5fc(Z>A I P|S«©r-^*iJI»tRl 0 2lCfc, T-*#t«£ 
MO 6 Jh IC ifccp CD 1 0 9 « 

^1 0 *&Z->fy MO 6cDaM»Bcft«LTVN3fc#), &±tikft#->fv h 

[0 0 5 6] 

[0 0 5 7] 

tCMlfr £??v\ 5:i^t51i^ tf?§tSr £ iC J: o 

So 

[0 0 5 8] 

i&f&tfi (Ti fl l , cr 0i2 , ai 0 7 ) Nam*. ft*<DMnmn*ftmm^<z> 
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Ef6tfJ(Z) r b 1 j te^mHiit, THexj liZnSSil^ib 
1 0 0 A, mmjSX&j]2. 6 6 P a, (Stf&JlftO Sg4 OOrtb, » 

Wl (i&f&mm 5 o v~3 o o v<Dmfflft-zmtti j &x^z> 0 

[0 0 5 9] 

^©06 (2) iZBZnz>£5K. M&1$Z->fv h<zm®{C&SbT^£t£ 
5fetf)A I Pg*g(Z)pPt^^T*&, /H7^«EI:3 0 0 Vtt±(ft%, fi#^T* 

i) fc^$*i-5ie>c, M^-^'y vmmz&uhx^ z>*mn<D a i 

i: T'^^M#^com^# ib to Z> r i: &t> z> = 

[0 0 6 0] 
[0 0 6 1] 

*;i/=af->ro<& i ;> m<D%&mm{tifi<&&z to zztt A^rxn 

JEli5 0 VJ^_hhf SZlh^* L<, «fc L<tt7 0 VJ^_h, ££ic#£ 

l/<ttl0 0V«±-e»5„ L#LA>f 7*«JEEa<i«-r^5£. ^XvftLfe 

L<te2 6 o vj^tt, $^tcfil<tt20ovj«Tt^5 0 ;Hr^ 
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RS5Ii:^t5 0 ^lcf©Ali^6 5l?%gT, JfdiCri^ 
2 5M^%£MA£&ilc£7£f&-e&, r\MT*«i±£7 0 VUTtLX&m&M 

[0 0 6 2] 

$.fe*mBT*it, femm&!%(DMfoum<£>mmz: s o ox&Lts o o-c^rt 

07(t -$[£LT (T i 0 A A 1 Q ? C r Q 2 ) N^l^UfflSi (MLJltt 
OA, Mt©liffl;U 7 ^tffi $: 1 5 0 V, XCDffi* £ 2 . 6 6Pa 

[0 0 6 3] 

> ^*^(D^T'iffil^^^^<^ffilC^^ 0 lot, 0 

^ji^-re©^^ <fcu^*b<«4 o o°cj^±t^^ 0 m 

*W*bVN 0 l< »7 o o°cj^T-e^-Sc 

. [0 0 6 4] 

IWHSS (^TtSX^m, SKH5 1*) feS^BSKDll, SKD61 

XMkte »J > MA tffufE SKH517f5 5 0~5 7 0 °C^^, gaSH S.KD6 1T'5 
5 0~6 8 OTC, gtf 12 S K D 1 1 (DiliaitlbT'tt5 0 0 — 5 3 0°CX2bV, 



2 1 
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o 

[0 0 6 5] 

Se»(C*»^T?tt, j&f&m<DfiLmX7><D&l£$.1L\Z±m : &0. 5Pa~7Pa 

fcte^JE#7 P a &® *. ^S^©M^^il©®^iCJ:Sf!(SL^# 

T? 5 P a 6TF J:»J»*L<ttl. 5 P a M±T* 4 P a J^TT'feS. 

[0 0 6 6] 

[0 0 6 7] 
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[0 0 6 8] 
[0 0 6 9] 

£#1^ 3 &&&&<Dm& $■ f=. it 4 * y{t<D f=. &><D T - V ««# L TJ^BI £ 

^Stf 0 . 3 0 mJ£U:lC & S £ «TiC »M "f £ %»«««JB3^^56c3£ £ £ £ 

r^^of:. tot, ££LfcjfifcS:fKJR$:«"b, A"#Kl^o«r^sj: 

[0 0 7 0] 

*8qil©«lt£H;&#*K:tt, ^->f>yhi:lT, (Ti x , A 1 y , C r z ) ^P> 
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0.0 2^x^0.3 0, 
0. 5 5^y^0. 7 6 5, 
0. 0 6 ^ z, 
x + y + z = 1 

(x, y, ztt-etl-TtlT i, Al, Cr^I^^^t. J^TIHC) , 

0. 02^x^0.175, 

0. 7 6 5 ^ y, 

4 (y-0. 7 5) ^z, 

x+y+z=l 

[0 0 7 1] 

, *»^-^»yh», j|flj«^©tf&o§3^0. 5at%£J[WlCfe5ii:^ 
[0 0 7 2] 

[0 0 7 3] 
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0 5li%gT, fcStttO. 2fC*%J^TlCflJ*5<Z)#«t:^©T*&3 0 J:'j£?£ 
L<&> 2M%JSAT, TfcfSifcO. 0 2I1W, f&UfcO. 15 

K*%JSJtT 

[0 0 7 4] 

0. o 5^4%J^Tic«i^S3i:7bW* <fc U0£ L < li 0 . 
0 2fi%aTT$,5 o vy^S/^AO^Mli, 0. 0 3li%aTi: 

[0 0 7 5] 
[0 0 7 6] 

*JBEiUJBE»ai-(C I P&3I) &*v*W:Sm#>!KffiatI£E*&3l (H I P#t3g) £;&£-r 
[0 0 7 7] 

ft, ±ffi©«fcLTfi^»*&«iRU;Mft, fcvhzfVXtQim (HP) tCT# 
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i pmm^no^mxit. m^m-^^—f^ bxmbn&t^offl&tf&z 
fcrsm&tf&Zo ^.r^^^^^m^^mm-mm^^^^mxit. &&&& 

[0 0 7 8] 

mmmwiz£^xmmz%vz> : b<DXtete<, m • %tm<DMwizm&Lmz>mm 

[0 0 7 9] 
[*JS«l] 

t&fag[2lC^-rA I P^S©^y- KtCT i, Cr, AlfrbteZZ-tfyh 

> gS^lX^x7x> K^;Ktgl 0mm, 2*fc2J) £J:tm&m (0. 
lmmjp) £Jfc*Jtftf£ 0 fit, ^ -V > A - |*I IC 

feSt-^-T«IMSI:4 0 O'CKlMmh, 3 X 1 0" 3 Pa«TffllS 
Silbfc^lC 0. 6 6 P a ©A r A'7#i^4iT% It (t^Sft) C 7 0 0 
V(DrtJ7xm&ZW^LXAr>(*yiZ£Zmmfo(DtV--y<>f$: 1 0# 
IStfTofc. I»$:#AL, ^>A-fttf)jEE;d£2. 6 6Pa, 7 

-^ti?:100Ai:LT7-^M^P^U (3M3#0 ©^MlCjgJgC 

4 MHKo.eBi&^Lfc. use, ^m*{cr-^«fe(c*fLT«« (saraf*) # 

7>ftXtfii:^5J:^ 1 5 0V©;H7XiJ±l:iS (»4Mti0 IcMbfe 
[0 0 8 0] 
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SO. 2 5N, |ji&l$|8r& 1 Itl^Lfe. ItCDTi, Cr, A 1 (Df& 

«ttEPMA(Cj:»JISbfe; ft, ftKtf»©^M7clRfeJ:tJfNS:|»<0, C 
^©^M^TcilSte. ffirffiEPMAJCJ:*«^«fT***«l a t %J£*T. ^3R 
#2 a t %J£*T©l"<;i/T&ofc. KCD*Sa*3tttXi»ia«fJCi:'»;ra^L 

itt** & 5 IC/m i n <0#tfi5*ST?inl» U fe £ § £SMf CSfiSSISt 

, f(DM&iftifMMi:ut 0 frffa^; (4) ©mi±, frfi&^-Mcxiratf 

[0 0 8 1] 
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[0 0 8 2] 

*1 J:»J, No. 21, 2 2fe«fctf2 3ICattTiAlN (0. 56^Alg 
0 . 7 5) ©^mSISli 2 700 — 3050 I?, 8 0 0-850 

^ ^ - ^ #g j: t>*^^b milium zmmz mm-t sitmt. 

[0 0 8 3] 



ft SE# 2001-3109282 



#2001—287587 



®8 (Ti, Al, Cr) N JRjCfctt T i, A 1 £ <fc £>*C r CD 

8<Z>#, Afcitf ■fC^£4l£ J: *»W©|gHWJC*>SNo. l~17tt 

, TiAIN (0. 5 6 ^A 1^0. 75) ©m***^ J:tfWHftW»fi« 

HfttC&SNo. 3~5tt, iWiSS^TiAlN (0. 56^A1^0. 

75) nmtmnrnv^-D^mz-m^m^Bv. no. i5~i7it 

TiAIN (0. 56^A1^0. 7 5 ) l/^^B^^oHf V^-fbWI 

[0 0 8 4] 

H8tCT#T?^'r«fc»;«F*LV^^Jia^ttlBl^tC*«No'. 6-9, 1 
0~14lt t^TiAlN (0. 5 6^A1^0. 7 5) 'Ttt^Slffft* 

Jift*OTiAlN (0. 56^A1^0. 7 5) KJ: »J flfV^WJH«tt&»fPT? 

[0 0 8 5] 

-20, 24-27H *V>tfy*-X«ftteJ:tJfafcftWli&fiftS:rai9K:^% 
±SBT1A1N (0. 5 6 ^A 1^0. 75) tmmBlfr&ltl** 
*VJg*T£&ofc&«>, TiAIN (0. 56^A1^0. 75) J:»J%«4xfe» 

js§is & m m ? 2> £ it T?g & V * . 

[0 0 8 6] 

fufHI^M l T?#£*ifc««&]K&tt«Lfcx> K^;i/©e>*>, No. l, 4 

, 7, 1 1, 1 6, 1 8, 1 9, 2 2, 2 4 fc£tf2 7lC0V*T3JBa««&f?V* 
, fIMi:lTSKD61itAtia (HRC50) &Jgv* 

^2{c^-r 0 

2 9 ffil#2 00 1-3 109 28 2 



#2001- 



2 8 7 5 8 7 



[0 0 8 7] 

mmm 2 0 0 m/ m i n 
mvmm. •. 0. 0 7 mm/^j 

"^J Ui&<2* : 5mm 

fcf »y # 7 >f — K : 1 mm 

[0 0 8 8] 
[^2] 
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38 


i 4 


32 
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24 


11 


26 


16 


33 


18 


59 


19 


55 


22 


48 


24 


73 


27 


52 



[0 0 8 9] 

i2i»j, *&w<z>mfritmtt&.mi£n-7-j >^*l^no. 1, 4, 7, 

1 lfc<fctfl 6tf>x>F*;wi, *»9!©5l#S:SIJBL/«iV^||J|S:=i— > ^ 
IfcNo. 1 8, 1 9, 2 2, 2 4 £<fctf 2 7©:n> KS;bfcJ*#LT#5^fB# 

[0 0 9 0] 

CHASM 3] 

ffiJEftj^T i : 9 a t %, Cr : 19at% A 1 : 7 2 a t %(D&±$ ->f y 

»»^xrx> K^;i/ (a#i o mm. 2 ±izm.3 i^-rm^o 
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JBJEft#&E PMAlZTmf&ftffi Ifeiir 5, Ti:10atl Cr:20at 
%, Al : 70at%T'feofc. /*Kt&Dx> K 3 

[0 0 9 1 ] 

m3] 



mm*o. 


(iim) 
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0.9 


30 
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24 
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25 
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10 


20 
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18 


20 
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0.3 


55 
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21 





[0 0 9 2] 

[0 0 9 3] 
C^««4] 

jffi^^T i : l'3at%, Cr : 15at%, A 1 : 7 2 a t %(D&±# ->f 
X>K^;i/ (til Omm, 2*fc2J) fc«fctfB£$g (0. ImmJ?) &'firMBE12 

>A-r«ic*>sk-^-T?»^as#aa!S: 5 5 oTcicflw&u ^iSt£*#><z)M 

^SiAltf^>^-rt©EA«:2. 6 6PafcU T-^tilOOA 
t'7-^M$:i^Lt, (StfMflO OiffiClfS/imO (T i A 

lcr) (cn) j&mzmmvtc. ^m^itr-^mmzm^xmrn m&mft 

s 

) *?7>ft^lfii:ft5J:^ 1 5 0 VCD/Wy*«JEb&S*g (MJlftO CM 
[0 0 9 4] 



ffiHE4f 2001-3109282 



#2001—287587 



[0 0 9 5] 

[3§t4] 









m m^it) 






Ti 


Al 


Cr 


C 


N 
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0. 14 


0.69 


0. 17 


0. 1 


0.9 


23.0 


950 
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0. 14 


0.69 


0. 17 


0. 3 
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25.0 


930 
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0. 14 


0.69 


0. 17 


0.4 


0.6 


28.0 


920 


I 4 


0. 14 


0.69 


0. 17 


0.6 


0.4 


45.0 


800 



[0 0 9 6] 

(TiAlCr) (CN) &miZ&W£C&£&N<Dktmtf%i$£m<DM%. 

[0 0 9 7] 
[^»J5] 

iSM^T i : 9 a t %, C r : .1 9 a t %, A 1 : 7 2 a t ->f*j 
[0 0 9 8] 

1, Cr) NM^MUfcffi, M^tbT (^JH+*#» #XS:M^T 
, C&£XfN(DS£m<DmteZ> (Ti, Al, Cr) (CN) &m*Mf&Ltz. B £ 

(Ti, ai, cr) Nj&mtT i 50 Ai 50 N&m<£>mm&mzMf$,Lfr o 
msizB-rrngkN o. 8», s«^ssx>K^^®tc (Ti, cr, ad 



3 2 
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(CN) &K&7gJfcLfcft, 35»CTi 50 Al 50 NftBi«:^Lfeti©T*»y, ^ 
iNo. 9tt, e«^SSx> F^;i/^®{C, (Ti, Cr, Al) (CN) 

[0 0 9 9] 
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[0 10 0] 

*5«fc»K §HIfcNo. 3/ 6 J3«fctJf7-ett, mm&MlZlSV Z>mmmtf*£ V% 
Iil^e>, IggBBfcJ^ (Ti, Al, Cr) (CN) ^JKJCfeWSCfeitfN© 

ft&m## e> ti -5 r i: tfi&fr * . 
[0101] 
[»J6] 

jffififc^T i : lOatl C r : 1 8 a t %, A 1 : 7 2 a t %<D&-&#->f 
yhftJlK t&«H2JCa%LfeA I PifiOTlt, * 6 * fete* 7 {CaVr« 

Ti, ai, cr) Nfem&Mf&Lfr,, f&mmoT-vmmz 1 5 0 ah v. * 

[0102] 

ttsrii^feo tifM& sgn#&> m&mm§.<n (1 1 d ©©tatf^^nitf^ 

H©iIi«ttEPMATi^lfe a -e®M, ^7{C^t-M'J, ^JK^ff 
fC <fc *J T i : 10~12at%, Cr : 10~23at%, Al : 6 6 ~ 6 8 a 

MfBE PMAtCiS^M^tfTfKKI^lM^JBilT, ^2I?%^T©U^ 

~ 1 . l <z>*efflftT?&ofco 
[0 10 3] 
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No. 


a' mmm 

(V) 


OC) 


(Pa) 




Ti 


Cr 


Al i 


1 


50 


550 


2.66 


0.10 


0.21 


0.69 


2 


7JJ 


550 


2.66 


0.11 


022 


0.67 


3 


100 


550 


2.66 


0.11 


0.22 


0.67 


4 


150 


550 


2.66 


0.11 


0.22 


0.66 


5 


200 


550 


2.66 


0.12 


0.22 


0.66 


6 


250 


550 


2.66 


0.12 


0.22 


0.66 


7 


400 


550 


2.66 




8 


150 


550 


0.3 


0.12 


0.22 


0.66 


9 


150 


550 


1.33 


0.12 


0.22 


0.66 


id 


150 


550 


2.66 


0.11 


0.22 


0.66 


11 


150 


SSO 


3.98 


0.11 


0.22 


0.66 


12 


ISO 


550 


5.2 


0.11 


i 0.22 


0.66 


13 


150 


550 


7.8 




14 


150 


250 


2.66 


mmm 


15 


1 50 


450 


2.66 


0.11 


( 0.22 


0.67 


16 


150 


550 


2.66 


0.11 


0.22 


0.66 


17 


150 


650 


2.66 


0.10 


0.21 


0.69 


18 


150 


850 


2.66 


0.10 


0.20 


0.70 ! 
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[0 10 6] 
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#IJ&#T i : 1 0 a t %, C r : 1 8 a t %, A 1 : 7 2 a t %<D^&$->f 

8*fi) , &JR0>«SK:jfc&TT-**Sfe& 1 0 0-1 5 OA, (^fett^* 
^K^OPa (Ml) ~2. 6 6 P a, maiC^CTS^g 
KSJStrrS/W 7*«JBE£ 3 0- 1 5 0 V ©fgHftl^ft £ 1±, 
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immm a ] 

jfifiJES^T i : 9 a t %, C r : 1 9 a t %, A 1 : 7 2 a t %(D&±# ->f v 

h&jgv\ r-tmmz iooa, mm. mt&mm umz soottu r- 

4 0 0 V<Z>SgHl*fT*M;<*-frT3 O^WJfclJS&tfofcZlirfeBfcS, B-ffH^M 1 
fc^tCLTjSSI^JS^yyifetiSSI^iax^xrx^ K^'/I/ (1 Omm 

. dtl-e>(Z)Jgf*&^9 tC^-T. fr^ »£4xfc&IK©£«7GfliffiJ*&EMPAT?ilf 
SLfci:l5, «©;Hrx«ffi©ffiI}G<J:tJT i :9~llat%, Cr 
: 1 9-2 1 a t %, A l : 6 8~7 1 a t %<Z>fSBftT?;foTjWCEfc#j|fi/&#M 

[0 110] 

[^9] 





/W7^mi± (v) 


mm. ( Um) 






i 


50 


4.3 


B1+Hex 


35 


2 


70 


41 


B1 


25 


3 


150 


3.8 


B1 


20 


4 


250 


3.3 


B1 


22 S 


5 


300 


2.5 


B1 


23 


6 


350 


0.7 


B1 


29 


7 


400 









•K Bi l*£H£ffii££au Hexl±ZnSM«!i££3t-f 
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3R9J:'y, No. 2 ~ 5 fcfc, #38 b V> iifS A>f 7*SJ±«OTrti: b 

& % © -e & y , z: ©m& *4 r * nmx^m-t sihciot **t * 
^>rr^«jEEJ: »; =fo<£vNfc«b, tssti^ b 1 + h e x ©a^ffii: ft y , mnt=. 
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M/&#T i : lOatl C r : 1 8 a t %, A 1 : 7 2 a t %(frS&% —>f 
>yh, T i : 5 0 a t %, A 1 : 5 0 a t %(D^&Z->fv K $fe«iT i± 

5 R, 2*fc2J) _htC, Mj?^3 fi m(D Ti AlCrN, TiAIN, TiNifc 
ttCrNlWLfe. frf f2«^ (CppiD-r -5 A -f7X «BE TiAlCrN^ 
jg|B#{C& 15 0V, TiAIN, 'Ti NitttC r N/&|g|B#fC&5 OVilb, S 
IfiItt5 5 0~5 8 0t©^Hi:U, fcJ&XX mm) ©£Ali2. 6 6 Pa 

> T-?f^tti5o.Ai:ife„ *<Dm<Df&m^mzmmmmni tmmv&z 

a 

[0 113] 

K&JS^/fciKOfcT iCrAl Nffll^itfT i A 1N|© 
lJKOfc^KI^ftVx (Ti 0il Cr 0i22 Al 0 68 ) N33^ (Ti 0i54 Al M 
, v^fta&lfcfcjg^JfcTfO. 9-1. 
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OT* :30m 
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ftlfm 0 0^^i/nJ^T©T i»5fc. CrB^ilS&ZfAimttffifeAm 
li?U £g : 9 0 0°C^offi^r : 8 X 1 0 7 P afflMt'H I P&JS&fifoT, 
311 lJCa%-r#«^IB*©*— S&flsJSLfc. _fcffi*-4*y hfflMlli 
I CP-MSKTMb.fc. ££#£>4-i&#-^y b&mmft&ZM^Zfcto* 
fr&2 5 4 mm, J¥£ 5mmlC)SfUfe*-^ h £ * A y # U > *lgfilC=£5f 

fS^y^±iC^JRLfe. «J|gttiElS^fcbTN 2 ^S:Mv^ ffi^j 5 0 OWt 

[0 119] 

««&ffoTMbfc. ££j&mt$<z>^«^fflUc^Tte, Affile fcwsifcm^ 

31 1 1 IC^1\ . 
[0 12 0] 

Mt: SKD6 1 (HRC5 0) 

■WflfMS : 2 0 0 m/m in 
^U&<^ : 1 mm 
i^'jai : 0 . 0 5 mm/37 
^Jim :20m 

wmmm 
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0*yS/aJ6AT©Alt&*£/?Tj£M-£U MM: 50 0-9 0 0TC, JEE^J : 8 

x i o 7 Pa®^fftH i pmmisxmi 2tzm-*&j8.&i&j&a>*-'>fy 

o°c, y-*«$fe£ l o o a, ^o»a#:07H7xiE^ l 5 o v 
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mm 

No. 






Ti 


Cr 


Al 


O 


H 


CI 


Cu 


Mg 


1 


37 48 


10.55 


51.60 


0.28 


0.02 


0.03 


0.03 


0.01 




2 


29.97 


1239 


57.07 


0.31 


0.03 


0.17 


0.04 


0.02 




3 


27.76 


11.10 


60.89 


0.07 


0.01 


0.14 


0.01 


0.02 




4 


13 16 


23.81 


62.61 


0.22 


0.05 


0.08 


0.03 


0.03 




5 


2 97 


30.66 


66.16 


0.1 


0.03 


0.04 


0.03 


0.01 




6 


25 42 


18 40 


55.69 


0.26 


0.02 


0.15 


0.05 


0.01 




7 


12 76 


29.25 


57.51 


0.28 


0.04 


0.12 


0.02 


0.02 


&m 


8 


5 78 


32 93 


61.03 


0.14 


0.04 


0.03 


0.04 


0.01 




9 


37.24 


17.33 


44.95 


0.23 


0.01 


0.19 


0.03 


0.02 




10 


24.00 


28.94 


46.56 


0.33 


0.02 


0.13 


0.01 


0.01 




11 


15.03 


32.64 


51.58 


0.52 


0.03 


0.14 


0.04 


0.02 




12 


13.23 


40.21 


46.20 


0.16 


0.07 


0.1 


0.03 


0.01 




13 


4.76 


49.09 


45.59 


0.24 


0.01 


! 0.28 


0.01 


0.02 




14 


5.29 


47.34 


46.90 


0.3 


0.03 


0.06 


0.07 


0.01 




15 


22.02 


35.16 


42.33 


0.28 


0.02 


0.13 


0.02 


0.04 




16 


12.72 


46.94 


40.12 


0.1 


0.04 


0.03 


0.03 


0.02 




17 


5.11 


52.68 


41.73 


0.25 


0.01 


0.17 


0.04 


1 0.01 




18 


4.74 


48.90 


45.40 


0.66 


I 0.03 


0.18 


0.03 


! 0.06 




1 19 


23.95 


28.89 


46.48 


0.27 


1 0.04 


0.22 


0.08 


0.07 
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[03] 

o 
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[0 6] 

fillll/t (Ti 0il Al fl(7 Cr 0 2 ) NSgVXmmffiffigkZiKLr-lbCDT'&V 

, (1) «2fc»w#e>©^as, (2). \*mm<Dmftmt:m^xj&mis-fcmsk* 

[07] 

— #U t.LX (Ti 0<1 Al 07 Cr 0 2 ) N&jR&J&IRL (tM 
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, 0. 55^bS0. 765. 0. 0 6ic, a + b + c = 1 , $.f=.lt0. 02 
^ a ^ 0 . 175, 0. 7 6 5 ^ b , 4 ( b - 0 . 75) ^c, a + b + c = 1 
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